A field study was carried out to identify the sources of resistance for cereal cyst nematode in Barley at three locations; Ludhiana, Durgapura and Hisar during three crop seasons from 2015-18. Out of 625 screened entries at three locations, none of the entry was found to be resistant to all the three populations, however, the four lines i.e. RD-2977, BH-959, RD-2794 and RD-2957 were found resistant to Jaipur and Hisar CCN population only. Further, PL-874 (2015-16), RD-2927RD- (2016 and BH-946 (2017-18) were found moderately resistant to Ludhiana and Jaipur populations. These results clearly indicate that Ludhiana population was more virulent than other two populations. Therefore, plant breeders can use PL-874, RD-2927 and BH-946 to breed barley varieties resistant against Ludhiana CCN populations.
Introduction
Barley (Hordeum vulgare L.) is one of the oldest cereal crops evolved as a source of food grain, feed and malting grain and is largely referred as a poor man's food (Baik and Ullrich, 2008) . During 2017-18, barley was grown in an area of 0.68 million ha and gave total production of 1.7 million tons with a productivity of 26.3 q/ha (Anonymous, 2018) . It is gaining importance in neutraceutical diets and has potential health benefits due to soluble fiber β-glucan (Behall et al., 2004; Johansson et al., 2013) , which helps in lowering cholesterol level, improving lipid metabolism, and reducing glycemic index (Granfeldt et Johansson et al., 2013) . Several biotic and abiotic factors hinder the production of barley. Cereal cyst nematode (CCN), Heterodera avenae is one of the biotic root sedentary endoparasite which causes 'molya' disease in barley and wheat in northern parts of India and delimit the production substantially under sever infestations.
It was first reported from Sikar district of Rajasthan by Vasudeva in 1958. Presently, it has been distributed throughout India of major wheat growing regions. The disease is characterized by yellowing of plants, stunted patchy growth with reduced number of tillers, delayed emergence of ears, reduced number and size of spikelets and grains. Presence of white glistering cysts seen by mid February on roots is only confirmation of CCN infestation, (Kort, 1972) . Economically it can cause up to 97.28 million rupees in wheat ( Jain et al., 2007) . Even though, CCN can be managed through crop rotation with non-host crop, (Handa, 1983; Handa et al., 1975 ) but many a times it's not economical to farmers. The development of resistant cultivar is the most promising method for managing H. avenae. Several sources of resistance found associated with a single dominant gene, are avaiable in barley (Yadav et al., 1987) (Table 1) . CCN screening of barley test entries in pot experiment was conducted at all three locations but in sick fields, this experiment was only carried out at PAU Ludhiana and RARI, Durgapura, Jaipur only. Fig 1) . Remaining entries were found either susceptible or highly susceptible. The highest percentage of resistant lines (10%) was found against Hisar CCN population. The moderately resistant lines 2% and 6% were found against Ludhiana and Jaipur CCN population, respectively (Fig 2) . However, BCU-7643 and PL-874 lines showed moderately resistant to both Ludhiana and Jaipur CCN population (Table 2 ). In 2016-17 there was a 1% and 7% of resistant lines in Jaipur and Hisar CCN population (Fig 2) . Amongst one ninety eight lines, only one and thirteen lines were found resistant to CCN of Jaipur and Hisar population. Ten and eight lines were moderately resistant to CCN population of Ludhiana and Jaipur, respectively. Nevertheless RD-2927 was found moderately resistant to both Ludhaina and Jaipur CCN population and DWRB-73 was found moderately resistant to Jaipur and Hisar CCN population (Table 2 & Fig 1) . Left over entries was fallen into susceptible or highly susceptible categories. The same trend continued in the 2017-18 also, out of two hundred and seventeen lines tested, the eight and thirty lines were found resistant to Jaipur and Hisar CCN population and eleven, ten and two lines found moderately resistant to Ludhiana, Jaipur and Hisar CCN populations (Table 2 & Fig 1) . Only 4 % and 15 % of tested lines were found resistant to Jaipur and Hisar CCN populations but none of the line was found resistant to Ludhiana CCN population (Fig 2) . However, the four lines i.e. RD-2977, BH-959, RD-2794 and RD-2957 were found resistant to Jaipur and Hisar CCN population. Two lines PL-898 and BH-946 were found moderately resistant to CCN population of Ludhiana and Jaipur (Table 2) . Remaining all the barley entries/lines was either susceptible or highly susceptible to all the geographical 
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